Distinct regulation of lymphokine production is found in fresh versus in vitro primed murine helper T cells.
The kinetics of lymphokine RNA induction and secretion of biologically active lymphokine from CD4-enriched splenic T cell populations was investigated. Cells stimulated immediately after isolation from murine spleen ("fresh" T cells) and cells restimulated after 4 days of in vitro culture ("primed" T cells) were compared. Northern blot analysis and bioassays were used to analyze and quantitate production of eight lymphokines and the IL-2R. Fresh T cells produced high levels of IL-2 and low to moderate levels of IL-3, granulocyte/macrophage-CSF, and IFN-gamma. In vitro primed T cells produced IL-2, IL-3, IL-4, IL-5, IL-6, granulocyte/macrophage-CSF, IFN-gamma, and high levels of IL-2R RNA. Comparison of RNA levels and bioassays of supernatants from these populations indicated that primed T cells produced at least 10-fold more of six of the lymphokines than fresh T cells. Only IL-2 was produced in near equal amounts by fresh and primed T cells. There were also marked differences in the kinetics of lymphokine production by fresh and primed CD4+ T cells. After restimulation with Con A and PMA, primed cells produced a short burst of lymphokine RNA that peaked between 7.5 and 13 h and declined after 18 h. Fresh T cells lagged in the initial production of lymphokine RNA, with levels peaking 18 to 44 h after mitogenic stimulation. Depletion of CD4+ cells indicated that cells of helper phenotype were responsible for the majority of lymphokine production from the primed cells. Thus different subpopulations of Th cells defined by their respective ability to respond either directly (fresh T cells) or only after culture and restimulation (primed T cells) show different patterns of lymphokine gene regulation. Other studies suggest that the activity of "fresh" Th cells is due to a population with a "memory" phenotype, while the cells which require culture have a "precursor" phenotype. These distinct patterns of lymphokine gene regulation in the two populations of Th cells may account in part for differences seen in the kinetics and magnitude of the naive and memory immune responses which are regulated by Th cells.